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1 Acronyms and Abbreviations, Continued 

2 RBC risk-based concentration 

3 RCRA Resource Conservation and Recovery Act 

4 RFA RCRA Facility Assessment 
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1 1.0 Introduction 

2 In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

3 closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

4 closure and transition of property to the community, The Charleston Naval Complex (CNC) 

5 was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

6 NA VBASE on April 1, 1996, 

7 Corrective Action (CA) activities are being conducted under the Resource Conservation and 

8 Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

9 Control (SCDHEC) as the lead agency for CA activities at the CNC, All RCRA CA activities 

10 are performed in accordance with the Final Permit (Permit No. seo 170 022 560), 

11 In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

12 and remediation services at the CNC, This submittal has been prepared by CH2M-Jones to 

13 complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 579 in Zone E of 

14 the CNC, The site is recommended for no further action (NFA), The area of the CNC in 

15 which AOC 579 is located is zoned for future industrial use. Figure 1-1 illustrates the 

16 location of AOC 579 within Zone E, Figure 1-2 is an aerial photograph of AOC 579 taken in 

17 1997, 

18 1.1 Background 
19 AOC 579 is a former paint shop located in Building 1035 (see Figure 1-2). This is a small 

20 metal structure located within the industrial part of Zone E between two large buildings 

21 (Buildings 1178 and 0010), Built in 1919, Building 1035 was used for meat storage and 

22 inspection until 1943. From 1943 to 1955, this unit was used as a cafeteria and storehouse, 

23 From 1955 until approximately 1977, it was used to store paint. At the time the RCRA 

24 Facility Assessment (RFA) was completed, the site was being used as an electrician's 

25 storehouse, In November 2001, a site inspection revealed that the building is currently being 

26 used for storage of large sacks containing a white powder -likely gypsum or kaolin (see 

27 Figure 1-3), Railroad lines used to pass on the west, south, and east sides of Building 1035, 

28 Historic engineering drawings indicate that the railroad lines were present between 1955 

29 and 1962 and were removed or discontinued between 1977 and 1987, 

30 Little information could be found regarding the design, operating practices, and waste 

31 disposal methods associated with the paint shop, 
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1 Materials of concern for RCRA investigations at this unit are identified in the Final Zone E 

2 RFI Work Plan (EnSafe Inc. [EnSafel/ Allen & Hoshall, 1995) and include paints and 

3 solvents. To fulfill the confirmatory sampling investigation (CSI) objectives for AOC 579, 

4 soil was sampled in accordance with the Final Zone E RFI Work Plan and Section 5.0 of the 

5 Zone E RFI Report, Revision 0 (EnSafe, 1997) to determine whether any contamination 

6 resulted from onsite activities. Based on review of the RFI data, a supplemental sampling 

7 event was conducted in January 2002. 

8 1.2 Purpose of the RFI Report Addendum 
9 This RFI Report Addendum provides information about AOC 579, including the 

10 conclusions from the RFI report and the results of the additional sampling performed after 

11 the RFI report was issued. The results of additional investigations are presented to complete 

12 the nature and extent investigation for chemicals of potential concern (COPCs) previously 

13 identified in surface soil and subsurface soil. AOC 579 is recommended for NFA. 

14 Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

15 Team (BCT) agreed that the following issues should be considered: 

16 • Status of the RFI 

17 • Presence of metals (inorganics) in groundwater 

18 • Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary 
19 Sewers at the CNC 

20 • Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

21 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

22 • Potential linkage to surface water bodies (Zone J) 

23 • Potential contamination associated with oil/water separators (OWSs) 

24 • Relevance or need for land use controls at the site 

25 Information regarding these issues is provided in this RFI Report Addendum to expedite 

26 evaluation of closure of the site. 

27 Provided that the information presented in this report is adequate to address these site 

28 closeout items, it is expected that the BCTwill concur that NFA is appropriate for the site. 

29 At that time, a Statement of Basis will be prepared and made available for public comment 

30 in accordance with SCDHEC policy. This will allow for public participation in the final 

31 remedy selection. 
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1 1.3 Report Organization 
2 This RFI Report Addendum consists of the following sections, including this introductory 
3 section: 

4 1.0 Introduction - Presents the purpose of and background information relating to this RFI 
5 Report Addendum. 

6 2.0 Summary of RFI Conclusions for AOC 579 - Summarizes the conclusions from the RFI 
7 investigations and risk evaluations for AOC 579. 

8 3.0 Interim Measures and UST/AST Removals - Summarizes any interim measures (IMs) 
9 or underground storage tank (UST)/aboveground storage tank (AST) removals conducted 

10 at the site. 

11 4.0 Summary of Additional Investigations - Summarizes the data collected after the 
12 completion of the RFI report. 

13 5.0 COPGCOC Refinement - Identifies and evaluates COPCs based on current screening 
14 criteria using all RFI data. 

15 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various issues 
16 that the BCT agreed to evaluate prior to site closeout. 

17 7.0 Recommendations - Provides recommendations for proceeding with site closure. 

18 B.O References - Lists the references used in this document. 

19 Appendix A contains summary tables of all constituents detected in surface and subsurface 
20 soils as a result of the RFI field investigation. 

21 Appendix B contains analytical data and data validation report summaries from CH2M-
22 Jones' sampling subsequent to the RFI report. 

23 All tables and figures appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for AOC 579 

2 
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As part of the CNC Zone E RFI, soil investigations were conducted in the area immediately 

surrounding Building 1035. Figure 2-1 illustrates the site features and RFI sampling 

locations. 

Samples were collected in two sampling events at AOC 579. In September 1995, four soil 

borings (E579SB001 through E579SB004) were installed at AOC 579 to determine if the paint 

and solvent storage activities had impacted surrounding surface soil (0 to 1 foot below land 

surface [ft bls]) and subsurface soil (3 to 5 ft bls). In accordance with the approved RFI work 

plan, these samples were analyzed for volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), and metals. 

A second sampling event was conducted in September 1996, when two additional surface 

soil and two collocated subsurface soil samples were collected (E579SB005 and E579SB006). 

These samples were analyzed for SVOCs and metals, only. 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) presented the analytical results for these six 

surface and six subsurface soil samples, data evaluation, and conclusions concerning 

contamination and risk. Conclusions from the RFI report are summarized below. 

17 2.1 Soil Sampling and Analysis 
18 In the RFI report, the results of surface soil analyses were compared to the applicable 

19 screening criteria: the U.S. Environmental Protection Agency (EPA) Region III residential 

20 land use and industrial risk-based concentrations (RBCs) and the generic soil-to-

n groundwater migration soil screening levels (SSLs) (with dilution attenuation factor 

22 [DAF]=10 and DAF=l). The soil data were also evaluated to assess the potential of soil 

23 contamination to migrate into surface water and air, neither of which were determined to 

24 be significant migration pathways. 

25 The evaluation also included a comparison of inorganic constituents to Zone E background 

26 reference concentrations (BRCs) for surface and subsurface soil. 

27 Analytes that exceeded the screening criteria were considered to be COPCs in the RFI and 

28 were retained for further evaluation in the risk assessment to determine which were 

29 considered chemicals of concern (COCs). Analytical data collected during the RFI field 

30 investigation are included in Appendix A of this RFI Report Addendum. 
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1 2.1.1 Surface Soil Results 
2 The RFI report (Section 10.39.5) presented the following conclusions regarding the surface 

3 soil samples collected and analyzed at AOC 579: 

4 • Benzo(a)pyrene equivalents (BEQs) and arsenic were identified as COCs because these 

5 constituents were present at concentrations exceeding their respective residential land 

6 use RBCs in surface soil samples. 

7 • Antimony, copper, and mercury were identified as COCs because these constituents 

8 were present at concentrations exceeding their respective residential land use RBCs in 

9 one surface soil sample. 

10 The RFI report included several potential options for corrective action, including no action, 

11 intrinsic remediation, containment, excavation, in situ treatment, and ex situ treatment. 

12 2.1.2 Subsurface Soil Results 
13 The RFI report (Section 10.39.3.1 and 10.39.3.2) evaluated the analytical results for the soil to 

14 groundwater pathway and the soil to groundwater to surface pathways for subsurface soil, 

15 using BRCs, SSLs and, as needed, surface water dilution factors. Based on this evaluation, 

16 no COPCs were identified in subsurface soil that posed a threat to human health or the 

17 environment. There were no organic or inorganic COPCs identified for subsurface soil in 

18 the RFI report. 

19 2.2 Groundwater Sampling and Analysis 
20 Shallow groundwater in the vicinity of AOC 579 generally flows northeast toward Dry 

21 Dock 5 (see Figure 2-2). There is a small localized groundwater depression toward the east, 

22 beneath Building 10, but groundwater ultimately flows regionally toward the Cooper River. 

23 Groundwater was not sampled at AOC 579 as part of the RFI. 

24 2.3 COPC/COC Summary 
25 The RFI report concluded that, based on the analytical results and the human health risk 

26 assessment (HHRA), the following COCs were identified for surface soil at AOC 579 under 

27 a residential land use scenario: 

28 • Antimony 

29 • Arsenic 

30 • Copper 
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1 • Mercury 

2 • BEQs 

3 No constituents were identified as COCs under an industrial land use (site worker) 

4 scenario, The RFI report recommended a corrective measures study (CMS) to address 

5 antimony, arsenic, copper, mercury, and BEQs in surface soil. 

6 No COCs were identified for subsurface soil at AOC 579, as none of the six subsurface soil 

7 samples had constituents present at concentrations above the screening criteria for 

8 migration into groundwater, surface water, or air, The COCs identified for surface soil are 

9 discussed relative to the subsurface soil in Section 5.0 of this RFI Report Addendum, 
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3.0 Interim Measures and UST/AST Removals 

There are no known USTs or ASTs associated with AOC 579. 

No IMs have been conducted at AOC 579 to date. 

Visual inspections made by CH2M-Jones during 2001 indicated that no physical evidence of 

the former paint and solvent storage operations (conducted 25 to 47 years ago) remains at 

the site. 
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4.0 Summary of Additional Investigations 

In January 2002, additional field activities were conducted in the vicinity of AOC 579 by the 

CH2M-Jones team to complete the delineation of the nature and extent of constituents 

detected in the surface and subsurface soils. The field activities were conducted in 

accordance with the Areas of Concern 579 and 580 Sampling and Analysis Plan, Revision 0 

(CH2M-Jones, 2001) and the Zone E RFI Work Plan (EnSafe, 1995). 

As part of this effort, a total of three surface soil and four subsurface soil samples were 

collected and analyzed. Two sets of surface and subsurface soil samples were analyzed for 

antimony, arsenic, and mercury (E579SB00701/02 and E579SBOO901/02) to complete the 

final delineation of the extent of these constituents. In addition, another pair of surface and 

subsurface soil samples (E579SB00801/02) were collected from the same location as RFI 

samples E579SB00201 and E579SBOO202 and analyzed for antimony, arsenic, and mercury to 

provide confirmation of the concentrations observed in the RFI samples. Also for 

confirmation purposes, a subsurface soil sample (E579SBOlO02) was collected at RFI sample 

location E579SB006. Additional sample locations are shown in Figure 4-1. The data 

validation report and analytical data for these samples are presented in Appendix B of this 

RFI Report Addendum, 

Although soil samples collected from the 0 to 1 ft bls interval are referred to as surface soil 

samples, most of the surrounding area is paved with asphalt, with the exposed soil limited 

to a small overgrown landscaped grass strip located along the southeastern comer of 

Building 1035. Thus, surface soils are primarily representative of the soils beneath the 

asphalt pavement and only two of the surface soil sample locations (E579SB002/008 and 

E579SB006) were in the grassy area. There is very limited direct access for contact (ingestion 

and dermal) or leachability potential for the constituents reported around AOC 579 at the 

present time. The screening criteria used to identify COPCs represent a conservative 

analysis for future human health protection in the event that the asphalt cover is removed. 

This approach is consistent for all sites across the CNC. 

Surface soil sampling results were screened against EPA Region III RBCs (non-carcinogen at 

hazard index [HIJ=O.l) and the generic soil-to-groundwater SSLs (DAF=l for VOCs, 

DAF=10 for all other parameters). Results for inorganic constituents were also compared to 

the range of these chemical concentrations detected in surface soil samples collected at grid 
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locations in Zone E. COCs are discussed further in Section 5,0 of this RFI Report 

Addendum. 

Similarly, subsurface soil results were compared to SSLs and the range of chemicals 

detected in subsurface soil samples collected at grid locations in Zone E. 

4.1 Surface Soil Results 
The analytical results for the samples collected in January 2002 are presented in Table 4-1. 

Values that exceed the COPC screening criteria are in bold text and outlined in the table. 

Each of the COPCs is discussed briefly below and in more detail in Section 5.0. 

Antimony in Surface Soil 
Antimony was detected in all three surface soil samples at concentrations ranging from 

1.13 milligrams per kilogram (mg/kg) to 6.11 mg/kg, which does not exceed the Zone E 

background range of 0.5 mg/kg to 7.4 mg/kg. 

Arsenic in Surface Soil 
Arsenic was detected in all three surface soil samples at concentrations ranging from 

3.03 mg/kg to 149 mg/kg. Arsenic concentrations in two of these samples exceeded the 

Zone E background range of 0.95 mg/kg to 68mg/kg, as well as the EPA Region III 

residential RBC and SSL. 

Mercury in Surface Soil 
Mercury was detected in surface soil samples collected from all three locations at 

concentrations ranging from 1.7 mg/kg to 19.2 mg/kg. The lowest concentration was 

reported in the duplicate sample collected from sample location E579SB009, where the 

maximum concentration (19.2 mg/kg) was also detected (see Table 4-1). Mercury 

concentrations in three of the four samples exceeded the Zone E background range of 

0.03 mg/kg to 2.7 mg/kg, as well as the EPA Region III residential RBC (at HI = 0.1), but the 

concentrations were not above the industrial RBC. 

4.2 Subsurface Soil Results 
The analytical results for the subsurface soil samples collected in 2002 are presented in 

Table 4-2. Values that exceed the COPC screening criteria are in bold text and outlined in 

the table. Each of the chemicals identified as exceeding the criteria (Le., COPCs) is discussed 

briefly below and in more detail in Section 5.0. 

AOC579ZERARAREVO.DOC .. , 
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Antimony was detected in one of three subsurface soil samples at a concentration of 1.52 

J mg/kg, which does not exceed the Zone E background range of 0.52 mg/kg to 1.6 mg/kg 

for antimony. 

Arsenic in Subsurface Soil 
Arsenic was detected in all four subsurface soil samples at concentrations ranging from 

3.27 mg/kg to 178 mg/kg. Arsenic concentrations in two of the samples exceeded the Zone 

E background range of 0.83 mg/kg to 26 mg/kg, and arsenic concentrations in three of the 

samples exceeded the SSL value for arsenic of 14.5 mg/kg (DAF=lO). 

Mercury in Subsurface Soil 
Mercury was detected in three subsurface soil samples at concentrations ranging from 

0.0429J mg/kg to 0.631 mg/kg. Mercury concentrations in all three samples were within the 

Zone E background range of 0.04 mg/kg to 0.90 mg/kg and below the SSL value of 

1 mg/kg. 

4.3 Summary 
Based on these additional samples, antimony, arsenic, and mercury are identified as COPCs 

in surface soil. Arsenic is also identified as a COPC in subsurface soil. The nature and extent 

of all copes have now been delineated. 

AOC579ZERARAREVO.OOC 
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3 

4 

5.0 COPC/COC Refinement 

This section discusses compounds that were identified as COCs for AOC 579 in the Zone E 

RFI Report, Revision 0 (EnSafe, 1997), as well as compounds identified as COPCs based on 

additional sampling in 2002. 

5 5.1 eoes in Surface Soil at AOe 579 
6 The COCs identified in surface soil for AOC 579 in the RFI report included: 

7 • Antimony 

8 • Arsenic 

9 • Copper 

10 • Mercury 

11 • BEQs 

12 Analytical data for each of these constituents are presented in Table 5-1 and discussed in 

13 detail below. 

14 5.1.1 Rescreening of Surface Soil vae Data Based on SSL (DAF=1) 
15 No VOCs were detected in surface soil at the site, 1 so rescreening using SSLs with a DAF=1 

16 was not necessary. No VOCs identified as COCs for surface or subsurface soil at AOC 579, 

17 5.1.2 Antimony in Surface Soil 
18 Antimony was detected in only one of the six RFI samples at a concentration of 7.7 mg/kg 

19 (E579SB00201), which slightly exceeded the Zone E background range for antimony of 

20 0.5 mg/kg to 7.4 mg/kg (see Table 5-1 and Figure 5-1). Based on this single exceedance, 

21 confirmation and delineation samples were collected. 

22 All of the additional samples were collected from within a short distance (10 feet and 

23 40 feet) of sample location E579SB00201, where the single detection and exceedance had 

24 occurred. The additional sample collected from E579SB00801 was collocated with RFI 

25 sample location E579SBOO201. The antimony concentration in E579SB00801 was 6.11 

26 J mg/kg, which is comparable to the concentration reported in the original sample collected 

1 Acetone was identified in the RFI report has having been detected in one of the four RFI surtace soil samples. However, 

review of the data summary tables provided in Appendix H of the RFI report does not Indicate that acetone was actually 

detected. It appears that acetone was inadvertently included in the data evaluation discussions presented in Section 10.39 of 
the Zone E RFI Report, Revision O. 

AOC579ZERARAREVO.DOC 5-1 
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at this location (7,7 mg/kg), but falls within the Zone E background range for antimony. 

Antimony concentrations in all of the additional samples were within the Zone E 

background range. 

Given that antimony is a naturally occurring metal consistently found in soils throughout 

Zone E and that the observed concentrations are within the background range, antimony is 

not considered a COC in surface soil at AOC 579. 

5.1.3 Arsenic in Surface Soil 
Arsenic was detected in all six samples collected during the RFI investigation and all three 

samples collected as part of the additional investigation (see Table 5-1 and Figure 5-2). 

Three of the nine samples had arsenic concentrations that exceeded the Zone E arsenic 

background range of 0.95 mg/kg to 68 mg/kg. Two of the three exceedances were collected 

at collocated sample station (61.7 mg/kg at E579SB00201 and 71.6 mg/kg at E579SBOO801), 

which confirmed the RFI results. The third exceedance occurred at E579SB00701 

(approximately 25 feet northeast of E579SB002/E579SB008) at a concentration of 

149mg/kg. 

Although these three exceedances are above the Zone E background range, the two 

locations where these samples were collected are immediately adjacent to the abandoned 

railroad lines. As shown in Figure 2-2, impressions of the railroad lines remain visible in the 

existing pavement. An additional background study conducted of the railroad lines 

indicated the presence of arsenic in surface soil along the railroad lines at elevated 

concentrations ranging between 2 to 92 mg/kg (CH2M-Jones, 2001). The elevated 

concentrations along the railroad lines and in the small landscaped area along the 

southeastern comer of Building 1035 are likely related to the routine application of arsenical 

pesticides in these areas as part of facility maintenance. The concentrations detected are 

similar to those detected elsewhere within Zone E. Additionally, the previously detected 

maximum arsenic concentration of 61.7 mg/kg at E579SB00201also had elevated copper at 

686 mg/kg (see Table 5-1), indicating that the detected arsenic might be related to a copper

chromium-arsenic (CCA)-type of pesticide application. 

The average arsenic concentration at AOC 579 is estimated at 31 mg/kg. The surface soil in 

this area is covered with asphalt, with the exception of the small area immediately 

southeast of Building 1035, so direct contact-related exposures are likely to be limited. The 

presence of asphalt also minimizes leachability from soil to groundwater. The arsenic 

concentration was greater than the SSL value of 14.5 mg/kg (DAF=10) at two surface soil 

sampling locations (E579SB002/008 and E579SBOO7). However, the corresponding 

A0C579ZERRRAREVO.OOC 5-2 
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subsurface soil samples had arsenic concentrations that were within the Zone E background 

range, indicating that arsenic is not very leachable (or has not been recently applied). Thus, 

the arsenic in surface soil at AOC 579 is not readily leaching from surface soils into the 

subsurface environment. 

In addition, although there are no groundwater wells associated with AOC 579, there is a 

monitoring well approximately 100 feet downgradient from the maximum arsenic detection 

(E579GW002). Data were collected during four groundwater sampling events, and none of 

the results indicated elevated arsenic levels. 

Given that AOC 579 is located in an industrial area that will continue to be industrial in the 

future with appropriate land use controls, the EPA Region IV guidance target concentration 

for industrial scenarios (270 mg/kg) can be considered a target value for arsenic at this site 

under the continued industrial land use exposure scenario. As can be seen from the values 

presented in Table 5-1, the average arsenic concentration is 28.3 mg/kg, so the average 

concentration of arsenic at this site is within the background range of 0.95 mg/kg to 

68 mg/kg. For these reasons, arsenic is not considered a COC for surface soil at AOC 579. 

5.1.4 Copper in Surface Soil 
Copper was detected in all six samples collected during the RFI investigation at 

concentrations ranging from 2.3 mg/kg (E5795B004) to 686 mg/kg (E5795B002) (see 

Table 5-2). Copper was identified as a COC in the RFI report, because the copper 

concentration of 686 mg/kg observed at E5795B002 exceeded the EPA Region III residential 

RBC of 310 mg/kg (HI =0.1). The occurrence of copper may be associated with the routine 

historical application of a CCA-type of pesticide across the base, as similar concentrations 

were detected across Zone E and in the background sampling along the railroad lines. The 

maximum detected copper concentration occurred in the same sample as the maximum 

detected arsenic concentration (see Table 5-1). When compared to the Zone E background 

range for copper of 0.47 mg/kg to 866 mg/kg, the concentration of 686 mg/kg falls within 

the background range. Copper concentrations at the site are well below the residential RBC 

of 3,100 mg/kg (HI = 1.0). In addition, copper is not associated with site operations. For 

these reasons, copper is not a COC at AOC 579. 

5.1.5 Mercury in Surface Soil 
Mercury was detected in five of the six surface soil samples collected during the RFI 

investigation at concentrations ranging from 0.08 mg/kg to 8 mg/kg. Mercury was detected 

in all three samples collected as part of the additional investigation at concentrations 

ranging from 1.7to 19.2 mg/kg. The only sample collected during the RFI field investigation 
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that exceeded the Zone E background range of 0.03 mg/kg to 2.7 mg/kg was from 

E5795B002, where mercury was detected at a concentration of 8 mg/kg. The additional 

sample collected at E5795B008, which was collocated with E5795BOO2, had a concentration 

of 7.65 mg/kg, which confirms the findings of the RFI. 

Both the 55L value of 1 mg/kg (DAF=lO) and the Zone E background range for mercury 

were exceeded in four of the nine samples collected. Of these four samples, two of them 

were collocated (E5795B002/E5795B008). 

The highest concentration of mercury detected was 19.2 mg/kg in the sample collected at 

E5795B00901. However the duplicate sample collected from this location had a reported 

concentration of 1.7 mg/kg. 

The Zone E background range for mercury is greater than the 55L, so that the Zone E 

background range is the appropriate screening value from a leachability perspective. None 

of the samples collected exceeded the EPA Region III residential RBC of 23 mg/kg (HI = 1). 

5ince mercury is non-carcinogenic and the only COPC remaining to be evaluated for 

surface soil, the total potential HI contribution in surface soil comes solely from the 

presence of mercury. In accordance with the evaluation procedures identified by the BCT 

for consideration of human health risks for non-carcinogenic chemicals from a single 

constituent, it is appropriate to evaluate mercury relative to the EPA Region III residential 

RBC of 23 mg/kg. None of the detected values of mercury in the surface soil exceeded the 

EPA Region III residential RBC (see Table 5-1 and Figure 5-3). For these reasons, mercury is 

not considered a COC at AOC 579. 

Furthermore, a review of these sample locations shows they are located either adjacent to 

the former railroad lines that ran within 10 feet of Building 1035 or lie beyond the other side 

of the railroad lines. In addition, mercury is a volatile metal, which had exceedances in 

surface soil, but not in subsurface soil (see Section 5.5.5, below). In surface soil environment, 

mercury tends to volatilize over time. Given that AOC 579 is located in an industrial area 

that will continue to be industrial in the future with appropriate land use controls, the EPA 

Region III residential RBC of 23 mg/kg can be considered a target value for mercury at this 

site. Mercury is not considered a COC for surface soil at AOC 579. 

5.1.6 BEQs in Surface Soil 
BEQs were detected in five of the six surface soil samples collected during the RFI 

investigation at concentrations ranging from 0.291 mg/kg (E5795B005) to 1.216 mg/kg 

(E5795B002) (see Table 5-1). BEQs were identified as a COC in the RFI report, because the 

BEQ values observed at E5795B002 exceeded the EPA Region III residential RBC of 0.088 

Ant"'~7CDCDADl:\m1VV" 
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1 mg/kg. However, when compared to the sitewide reference concentration for BEQs in 

2 surface soil of 1.304 mg/kg, there are no exceedances. For this reason, BEQs are not 

3 identified as a COC for surface soil at AOC 579. 

4 5.2 COCs in Subsurface Soil at AOC 579 
5 No cOPCs, and consequently no COCs, were identified for subsurface soil at AOC 579. 

6 Therefore, CH2M-Jones screened subsurface soil analytical results for all surface soil COCs 

7 identified in the RFI report against current COPC screening criteria. 

8 The COCs identified in surface soil which were evaluated as subsurface soil COPCs for 

9 AOC 579 in the RFl report included: 

10 • Antimony 

11 • Arsenic 

12 • Copper 

13 • Mercury 

14 • BEQs 

15 Analytical data for each of these constituents are presented in Table 5-2 and discussed in 

16 detail below. 

17 5.2.1 Rescreening of Subsurface Soil vae Data Based on SSL (DAF=1) 
18 The only VOC detected in subsurface soil at AOC 579 was naphthalene, which was detected 

19 at a concentration of 0.063 J mg/kg in a single sample (E579SBOO602). The detected value of 

20 naphthalene is well below the SSL value of 4 mg/kg (DAF=I). Therefore, naphthalene is not 

21 a COC for subsurface soil at this site. No VOCs are identified as COCs for this site. 

22 5.2.2 Antimony in Subsurface Soil 
23 Antimony was detected in two of the six samples collected during the RFl investigation and 

24 in one of the three subsurface soil samples collected as part of the additional investigation. 

25 Concentrations of antimony in the subsurface soil ranged from 0.65 J mg/kg (E579SBOO2) to 

26 1.52 J mg/kg (E579SBOO7) (see Table 5-2). None of the detected values exceeded either the 

27 Zone E background range of 0.52 mg/kg to 1.6 mg/kg or the SSL of 2.5 mg/kg. For these 

28 reasons, antimony is not considered a COC in subsurface soil at AOC 579. 

29 5.2.3 Arsenic in Subsurface Soil 
30 Arsenic was detected in all six samples collected during the RFI investigation and in all four 

31 samples collected as part of the additional investigation (see Table 5-2 and Figure 5-4). The 

Anr.~7FRRRARFVOnor. 
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Zone E background range for arsenic is 0.83 mg/kg to 26 mg/kg and the SSL value is 

14.5 mg/kg (DAF = 10). The applicable COPC screening criteria is the background 

concentration range. Three samples (one from the RFI field investigation and two from the 

additional sampling event) had arsenic concentrations that exceeded the Zone E arsenic 

background range. Of these three exceedances, the sample collected from E579SBOl002 was 

collocated with RFI sample location E579SB00602 and confirmed the RFI results. The 

exceedance at E579SB00702 (27.4 mg/kg) was located near the northeast corner of Building 

1035. 

Although these three exceedances are above the Zone E background range, both locations 

are inunediately adjacent to the abandoned railroad line east of Building 1035 and detected 

concentrations are thought to be related to the application of arsenic-containing pesticides 

for weed control. As shown in Figure 2-1 and discussed in Section 5.1.3, there is a clear 

impression in the pavement showing where this railroad line passed by the eastern side of 

Building 1035. 

The average arsenic levels in subsurface soil are estimated at 29.6 mg/kg (see Table 5-2), 

which is above an SSL of 14.5 mg/kg (DAF=10), but is close to the range of Zone E 

background samples and consistent with the EPA SSL of 29 mg/kg (DAF=20). Considering 

most of the area is paved, this higher SSL should be considered applicable. Since there are 

no wells within this small site, adjacent downgradient wells were checked to see if arsenic 

was elevated in any them. Although it is not ideal to evaluate wells from adjacent sites, 

there are no wells associated with AOC 579. For this reason, the nearest well was evaluated: 

58OGW00201, which is 100 feet downgradient from AOC 579. This well had arsenic levels 

that ranged between 8.3 to 15.5 micrograms per liter (Ilg/L) in the four sampling events, 

with the latest sampling showing 8.6Ilg/L. Since local groundwater had arsenic levels well 

below the maximum contaminant level (MeL) of 50 Ilg/L, arsenic does not appear to be 

leaching to groundwater. 

Although it is elevated in some of the subsurface soil samples, its presence is not related to 

site operations; similar concentrations are observed across CNC at other sites, railroad lines 

and paved areas; and site-wide averages are similar to the screening criteria. 

Given that AOC 579 is currently located in an industrial area that will continue to be 

industrial in the future with appropriate land use controls, the EPA Region IV guidance 

target concentration for industrial scenarios (270 mg/kg) can be considered a target value 

for arsenic at this site under the continued industrial land use exposure scenario. For these 

reasons, arsenic is not considered a COC for subsurface soil at AOC 579. 

A0C579ZERFIAAREVO.OOC 
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2 Copper was detected in all six samples collected during the RFI investigation at 

3 concentrations ranging from 0.7 mg/kg (E579SB003) to 37.1 mg/kg (E579SB006) (see Table 

4 5-2). None of the concentrations exceeded the Zone E background range for copper of 

5 1.3 mg/kg to 192 mg/kg. For this reason, copper is not considered a COC for subsurface 

6 soil at AOC 579. 

7 5.2.5 Mercury in Subsurface Soil 
8 Mercury was detected in three of the six subsurface soil samples collected during the RFI 

9 field investigation at concentrations ranging from 0.07 mg/kg to 0.14 mg/kg. Mercury was 

10 detected in all three of the samples collected as part of the additional investigation at 

11 concentrations ranging from 0.0429 J to 0.631 mg/kg (see Table 5-2). None of the detected 

12 values exceeded the Zone E background range of 0.4 mg/kg to 0.90 mg/kg or the SSL value 

13 of 1 mg/kg (DAF=lO). In addition, the average mercury concentration in subsurface soil is 

14 estimated at 0.20 mg/kg, which is well within the background range for mercury in 

15 subsurface soil. For these reasons, mercury is not considered to be a COC for subsurface soil 

16 at AOC 579. 

17 5.2.6 SEas in Subsurface Soil 
18 BEQs were detected in five of the six subsurface soil samples collected during the RFI 

19 investigation at concentrations ranging from 0.286 mg/kg (E579SB002) to 0.623 mg/kg 

20 (E579SB005) (see Table 5-2). BEQs were identified in the RFI report as COCs for surface soil. 

21 However, none of the BEQ concentrations exceeded the BEQ sitewide reference 

22 concentration for subsurface soil of 1.400 mg/kg. For this reason, BEQs are not considered 

23 Cocs for subsurface soil at AOC 579. 

24 5.3 Summary 
25 Sampling of surface and subsurface soils at AOC 579 as part of the RFI field investigation 

26 and by CH2M-Jones during 2002 revealed that Vocs, antimony, arsenic, mercury, copper 

27 and BEQs are not considered COCs for either surface or subsurface soils. Based on the 

28 review and refinement of the COPCs identified in the RFI report, there are no COCs 

29 identified for AOC 579. 

AOC579ZERRRAREVO.OOC 
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RFI REPORTADDENOUM, AOC 579, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MAACH2002 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 Status of the RFI 
4 The Zone E RFI field work and RFI report (EnSafe, 1997) were completed using the best 

5 information available at the time regarding the site location and characteristics, No Further 

6 Investigation (NFl) of AOC 579 was proposed in the Zone E RFI Work Plan Addendum 

7 (EnSafe, 1999), CH2M-Jones proposed and completed additional sampling to complete 

8 delineation of COPCs in surface and subsurface soils, Supporting data indicate that there 

9 are no COCs for this site and that its nature and extent have been adequately delineated, No 

10 further sampling or investigation is proposed or necessary at AOC 579, and a 

11 recommendation for NFA is proposed. 

12 The remaining subsections address the issues that BCT agreed to evaluate prior to site 
13 closeout. 

14 6.2 Presence of Inorganics in Groundwater 
15 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

16 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

17 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

18 followed by detections of these same metals below the MCL or below the practicable 

19 quantitation limit. Groundwater was not a medium of concern at AOC 579. No additional 

20 evaluation of this issue is warranted. 

21 

22 

23 

24 

25 

26 

27 

28 

6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
Sewers at the CNC 

The sanitary sewer investigation was designed to include segments of the sewer where 

releases of contamination were known or considered likely to have occurred. No 

investigations related to SWMU 37 were conducted at AOC 579. No known or suspected 

linkage between SWMU 37 and AOC 579 exists. The nearest sanitary sewer manhole is 

located approximately 80 feet northwest of AOC 579. Further evaluation of this issue is not 

warranted. 
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1 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
2 at the CNC 
3 Investigated segments of the storm sewer were identified in the Zone L RFI Report, Revision 0 

4 (EnSafe, 1998). The nearest sewer drain is located approximately 25 feet to the northwest of 

5 AOC 579. The sections of the stormwater sewer system in the vicinity of the site were not 

6 investigated as part of the AOC 699 investigations. There are no data or information to 

7 suggest that AOC 579 has impacted the storm sewer system. Further investigation of a 

8 linkage between the storm sewer system and AOC 579 is not warranted. 

9 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
10 at the CNC 
11 AOC 579 (Building 1035) is bounded on the west, south, and east sides by abandoned 

12 railroad lines. The nearest active railroad line is approximately 190 feet to the south in Zone 

13 F. There is no known linkage between AOC 579 and the investigated railroad lines of AOC 

14 504. The potential impacts associated with the abandoned railroad lines at this unit are 

15 discussed in detail in Section 5.0 of this RFI Report Addendum. Further evaluation of this 

16 issue is not warranted. 

17 6.6 Potential Migration Pathways to Surface Water Bodies at 
18 the CNC 
19 Two potential migration pathways from the site to surface water are overland flow via 

20 stormwater runoff, and subsurface flow via groundwater. The nearest surface water body to 

21 AOC 579 is the Cooper River, which lies approximately 760 feet to the northeast. There were 

22 no COCs identified for subsurface soil. Therefore, the only potential migration pathway 

23 from the site to surface water is via overland flow via stormwater runoff. Since the entire 

24 site is covered with buildings and pavement, which eliminates contact of surface soil with 

25 stormwater, further evaluation of a potential pathway for contaminant migration via 

26 stormwater runoff is not warranted. Similarly, runoff directed to the storm sewer system, 

27 which discharges to the Cooper River, does not contact the surface soil. 

28 Groundwater was not a medium of concern at this unit. Further evaluation of potential 

29 migration of contaminated groundwater to a surface water body is not warranted. 
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REVISION 0 
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1 6.7 Potential Contamination in OillWater Separators (OWSs) 
2 There are no OWSs known to be associated with this site, In addition, there is no reference 

3 made to an OWS at this facility in the Oil Water Separator Data report (Department of the 

4 Navy, September 2000). Further evaluation of OWSs is not warranted. 

5 6.8 Land Use Control Management Plan 
6 The COC refinement did not identify any COCs at AOC 579, This evaluation was based on 

7 an unrestricted land use scenario. Therefore, land use controls are not necessary. 
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7.0 Recommendations 

RFI REPORTADDENDUM, AOC 579, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MARCH 2002 

AOC 579 is a former paint shop located in Building 1035, which was built in 1919. This is a 

small metal structure located within the industrial part of Zone E between two large 

buildings (Buildings 1178 and 0010). Building 1035 was used for meat storage and 

inspection until 1943. From 1943 to 1955, this unit was used as a cafeteria and storehouse. 

From 1955 until approximately 1977, it was used to store paint. At the time the RFA was 

completed, the site was being used as an electrician's storehouse. In November 2001, a site 

inspection revealed that the building is currently being used for storage of large sacks 

containing a white powder -likely gypsum or kaolin. Railroad lines used to pass on the 

west, south, and east sides of Building 1035. Historic engineering drawings indicate that the 

railroad lines were present between 1955 and 1962 and were removed or discontinued 

between 1977 and 1987. 

Based on the original field activities conducted as part of the RFI and the subsequent 

sampling and analysis presented in Section 4.0 of the RFI Report Addendum, the RFI is 

considered complete. No COCs are identified at AOC 579 and no actions are required to 

control exposures or risks under current or future unrestricted land use scenarios. The site is 

recommended for NF A. A Statement of Basis should be prepared that will be made 

available for public comment in accordance with SCDHEC policy. This will allow for public 

participa tion in the final remedy selection. 
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Appendix A-I 
Consitltuents detected in Surface Soils 
Charleston Naval Complex, AOC 579, Zone E 

STATION SAMPLE DATE COL CHEM NAME RESULT QUALIFIER UNIT 

-'.>; E5798B002 5798B00201 09/1211995 2-Methylnaphthalene 0.08 J mg/kg 

E5798B002 5798B00201 0911211995 Acenaphthene 0.17 J mg/kg 

E5798BOOI 5798B0010l 09/1211995 Aluminum 5030 = mg/kg 

E5798B002 5798B00201 09/1211995 Aluminum 4280 = mglkg 

E5798B003 5798B00301 09/1211995 Aluminum 7310 = mglkg 

E5798BOO4 5798B00401 09/1211995 Aluminum 3590 = mglkg 

E5798B005 5798B00501 b 09/14/1996 Aluminum 2430 = mglkg 

E5798B006 5798B00601 09/14/1996 Aluminum 6980 = mglkg 

E5798B002 5798B00201 09/1211995 Antimony 7.7 = mg/kg 

E5798BOOI 5798B0010l 09/1211995 Arsenic 2.0 = mg/kg 

E5798B002 5798B00201 09/1211995 Arsenic 61.7 = mglkg 

E5798B003 5798B00301 09/1211995 Arsenic 5.1 = mglkg 

E5798B004 5798B00401 09/1211995 Arsenic 2.1 = mglkg 

E5798B005 5798B00501 b 09114/1996 Arsenic 1.4 = mglkg 

E5798B006 5798B00601 09/14/1996 Arsenic 8.1 = mg/kg 

E5798BOOI 5798B0010l 09/1211995 Barium 21.1 J mg/kg 

E5798B002 5798B00201 09/1211995 Barium 76.6 = mg/kg 

E5798B003 5798B00301 09/1211995 Barium 53.6 = mglkg 

E57988004 5798B00401 09/1211995 Barium 6.9 J mglkg 

E5798B005 5798B00501 b 09/14/1996 Barium 5.3 J mglkg 

E5798B006 5798B00601 09/14/1996 Barium 46 = mglkg 

E5798BOOI 5798B0010l 09/1211995 Benzo(a)Anthracene 0.059 J mglkg 

E5798B002 5798B00201 09/1211995 Benzo(a)Anthracene 0.62 J mglkg 

E5798B003 5798B00301 09/1211995 Benzo(a)Anthracene 0.24 J mglkg 

E5798B005 5798B00501b 09/14/1996 Benzo(a)Anthracene 0.048 J mg/kg 

E5798B006 5798B00601 09/14/1996 Benzo(a)Anthracene 0.22 J mg/kg 
E5798BOOI 5798B0010l 09/1211995 Benzo(a)Pyrene 0.076 J mg/kg 
E5798B002 5798B00201 09/1211995 Benzo(a)Pyrene 0.67 J mg/kg 
E5798B003 5798B00301 09/1211995 Benzo(a)Pyrene 0.2 J mg/kg 

E5798B005 5798B00501b 09/14/1996 Benzo(a)Pyrene 0.072 J mglkg 
E5798BOO6 5798B00601 09/14/1996 Benzo(a)Pyrene 0.27 J mg/kg 
E5798B003 5798B00301 09/1211995 Benzo(b)Fluoranthene 0.18 J mg/kg 
E5798B006 5798B00601 09/14/1996 Benzo(b)Fluoranthene 0.26 J mglkg 
E5798BOOI 5798B0010l 09/1211995 Benzo(g,h,i)Perylene 0.046 J mglkg 
E5798B002 5798B00201 09/1211995 Benzo(g,h,i)Perylene 0.47 J mglkg 
E5798B003 5798B00301 09/1211995 Benzo(g,h,i)Perylene 0.13 J mglkg 
E5798B005 5798B00501 b 09/14/1996 Benzo(g,h,i)Perylene 0.046 J mglkg 
E5798B006 5798B00601 09/14/1996 Benzo(g,h,i)Perylene 0.21 J mglkg 
E5798BOOI 5798B0010l 09/1211995 Benzo(k)Fluoranthene 0.082 J mg/kg 
E5798B002 5798B00201 09/1211995 Benzo(k)Fluoranthene 2.0 = mglkg 
E5798B003 5798B00301 09/1211995 Benzo(k)Fluoranthene 0.2 J mglkg 
E5798B005 5798B00501 b 09/14/1996 Benzo(k)Fluoranthene 0.11 J mglkg 
E5798B006 5798B00601 09/14/1996 Benzo(k)Fluoranthene 0.23 J mglkg 
E5798BOOI 5798B0010l 09/1211995 Beryllium 0.17 J mglkg 
E5798B002 5798B00201 09/1211995 Beryllium 0.28 J mglkg 
E5798B003 5798B00301 09/1211995 Beryllium 0.7 = mglkg 
E5798B002 5798B00201 09/1211995 bis(2-Ethylhexyl) Phthalate 2.2 = mglkg 
E57988002 5798B00201 0911211995 Cadmium 2.9 = mg/kg 
E5798B006 5798B00601 09/1411996 Cadmium 0.11 J mglkg 
E5798BOOI 5798B0010l 09/1211995 Calcium 1390 = mglkg 
E5798B002 5798B00201 09/1211995 Calcium 11700 = mglkg 
E5798B003 5798B00301 09/1211995 Calcium 2330 = mglkg 
E5798B004 5798800401 09/1211995 Calcium 918 = mglkg 
E5798B005 5798B0050 1 b 09/14/1996 Calcium 490 J mglkg 
E5798BOO6 5798B00601 0911411996 Calcium 16700 = mglkg 
E5798BOOI 5798B00101 09/1211995 Chromium, Total 9.0 J mglkg 



Appendix A-I 
Consitituents detected in Surface Soils 
Charleston Naval Complex, AOC 579, Zone E 

STATION SAMPLE DATE COL CHEM NAME RESULT QUALIFIER UNIT 

E579SB002 579SB00201 09/1211995 Chromium, Total 50.6 mglkg 

E579SB003 579SB00301 09/1211995 Chromium, Total 6.1 = mglkg 

E579SBOO4 579SB00401 09/1211995 Chromium, Total 5.2 = mglkg 

E579SB005 579SBOO501b 09/14/1996 Chromium, Total 2.9 J mglkg 

E579SB006 579SB00601 09/14/1996 Chromium, Total 15.8 J mglkg 

E579SBOOI 579SB0010l 09/1211995 Chrysene 0.081 J mglkg 

E579SB002 579SB00201 09/1211995 Chrysene 2.6 = mglkg 

E579SB003 579SB00301 09/1211995 Chrysene 0.25 J mglkg 

E579SB005 579SB00501 b 09/1411996 Chrysene 0.07 J mglkg 

E579SB006 579SB00601 09/1411996 Chrysene 0.25 J mglkg 

E579SBOOI 579SB0010l 09/1211995 Cobalt 27.4 = mglkg 

E579SB002 579SB00201 09/1211995 Cobalt 2.5 J mglkg 

E579SB003 579SB00301 09/1211995 Cobalt 2.3 J mglkg 

E579SBOO4 579SB00401 09/1211995 Cobalt 10.2 = mg/kg 
E579S8006 579SB00601 09/1411996 Cobalt 1.6 J mglkg 

E579SBOOI 579SBool0l 09/1211995 Copper 14.6 J mglkg 

E579SB002 579SB00201 09/1211995 Copper 686 = mglkg 

E579SB003 579SB00301 09/1211995 Copper 17.8 = mglkg 
E579SB004 579SB00401 09/1211995 Copper 2.3 J mglkg 

E579SB005 579SB00501 b 09/14/1996 Copper 8.5 = mglkg 

E579SB006 579SB00601 09/1411996 Copper 34.6 = mglkg 

E579SB006 579SB00601 09/1411996 Dibenz(a,h)anthracene 0.096 J mglkg 
E579SB002 579SB00201 09/1211995 Dibenzofuran 0.14 J mglkg 

E579SB002 579SB00201 09/1211995 Di-n-octylphthalate 0.56 J mglkg 
E579SBOOI 579SB0010l 09/1211995 Flouranthene 0.094 J mglkg 
E579SB002 579SB00201 09/1211995 Flouranthene 7.5 = mglkg 
E579SB003 579SB00301 09/1211995 Flouranthene 0.3 J mglkg 
E579SB005 579SB00501b 09/14/1996 Flouranthene 0.069 J mglkg 
E579SB006 579SB00601 09114/1996 Flouranthene 0.45 = mglkg 
E579SB002 579SB00201 09/1211995 Fluorene 0.14 J mglkg 
E579SBOOI 579SB0010l 09/1211995 Indeno(I,2,3·c,d)pyrene 0.04 J mglkg 
E579SB002 579SB00201 09/1211995 Indeno(I,2,3-c,d)pyrene 0.44 J mglkg 
E579SB003 579SB00301 09/1211995 Indeno(I,2,3-c,d)pyrene 0.11 J mglkg 
E579SB005 579SB00501 b 09/1411996 Indeno(I,2,3-c,d)pyrene 0.046 J mglkg 
E579SB006 579SB00601 09/1411996 Indeno(I,2,3-c,d)pyrene 0.18 J mglkg 
E579SBOOI 579SB0010l 09/1211995 Iron 3760 = mglkg 
E579SB002 579S8oo201 09/1211995 Iron 12200 = mglkg 
E579SB003 579SB00301 09/1211995 Iron 6290 = mglkg 
E579SBOO4 579S800401 09/1211995 Iron 2060 = mglkg 
E579SB005 579SB00501b 09/14/1996 Iron 1830 = mglkg 
E579SBOO6 579S800601 09/14/1996 Iron 6500 = mglkg 
E579SBOOI 579SB0010l 09/1211995 Lead 21.3 = mglkg 
E579SB002 579SB00201 09/1211995 Lead 362 = mglkg 
E579SB003 579SB00301 09/1211995 Lead 91.5 = mglkg 
E579SBOO4 579SB00401 09/1211995 Lead 3.8 = mglkg 
E579SB005 579SB00501 b 09/1411996 Lead 4.8 = mglkg 
E579SBOO6 579SB00601 09/1411996 Lead 44.8 = mglkg 
E579SBooi 579SB0010l 09/1211995 Magnesium 277 J mglkg 
E579SB002 579SB00201 09/1211995 Magnesium 566 J mglkg 
E579SB003 579SB00301 0911211995 Magnesium 405 J mglkg 
E579SB004 579SB00401 09/1211995 Magnesium 101 J mglkg 
E579SB005 579SB0050 1 b 0911411996 Magnesium 104 J mglkg 
E579SB006 579SB00601 09/14/1996 Magnesium 916 = mglkg 
E579SBOOI 579SB0010l 09/1211995 Manganese 27 = mglkg 
E579SB002 579SB00201 0911211995 Manganese 99.3 = mglkg 
E579SB003 579SB00301 09/1211995 Manganese 247 = mg/kg 



Appendix A-1 
Consitituents detected in Surface Soils 
Charleston Naval Complex, AOC 579, Zone E 

STATION SAMPLE DATE COL CHEM NAME RESULT QUALIFIER UNIT 

""" .•. ,," 
E57988004 5798800401 09/1211995 Manganese 22.8 mg/kg 

E57988oo5 5798800501b 09/14/1996 Manganese 103 = mg/kg 

E57988006 5798800601 09/14/1996 Manganese 42.4 = mg/kg 

E57988001 5798800101 09/1211995 Mercury 0.08 = mg/kg 

E57988002 5798800201 09/1211995 Mercury 8.0 = mglkg 

E57988003 5798800301 09/1211995 Mercury 0.06 = mglkg 

E57988004 5798800401 09/1211995 Mercury 0.16 = mg/kg 

E57988006 5798800601 09/14/1996 Mercury 0.47 = mg/kg 

E57988001 5798800101 09/1211995 Nickel 16.5 = mg/kg 

E57988oo2 5798800201 09/1211995 Nickel 31.9 = mglkg 

E57988oo3 5798800301 09/1211995 Nickel 4.3 J mglkg 

E57988oo4 5798800401 09/1211995 Nickel 7.3 = mg/kg 

E57988oo5 5798800501 b 09/14/1996 Nickel 1.2 J mglkg 

E57988006 5798800601 09/14/1996 Nickel 5.3 = mg/kg 

E57988001 5798800101 09/1211995 Phenanthrene 0.046 J mg/kg 

E57988002 5798800201 09/1211995 Phenanthrene 5.0 = mglkg 

E57988oo3 5798800301 09/1211995 Phenanthrene 0.200 J mglkg 

E57988oo6 5798800601 09/14/1996 Phenanthrene 0.170 J mglkg 

E57988006 5798800601 09/1411996 Potassium 465 J mglkg 

E57988001 5798800101 09/1211995 Pyrene 0.092 J mg/kg 
E57988002 5798800201 09/1211995 pyrene 6.4 = mg/kg 

E57988003 5798800301 09/1211995 Pyrene 0.41 J mg/kg 
E57988005 5798800501 b 09/14/1996 pyrene 0.066 J mg/kg 
E57988006 5798800601 09/14/1996 Pyrene 0.35 J mg/kg 
E57988oo6 5798800601 09/14/1996 8elenium 0.43 J mg/kg 
E57988oo1 5798800101 09/1211995 8ilver 5.1 = mg/kg 
E57988oo6 5798800601 09/1411996 8ilver 0.32 J mglkg 
E57988oo1 5798800101 09/1211995 80dium 125 J mg/kg 
E57988oo2 5798800201 09/1211995 80dium 139 J mglkg 
E57988oo3 5798800301 09/1211995 80dium 133 J mg/kg 
E57988004 5798800401 09/1211995 80dium 132 J mg/kg 
E57988oo5 5798800501 b 09/14/1996 80dium 133 J mg/kg 
E57988006 5798800601 09/14/1996 80dium 225 J mg/kg 
E57988oo2 5798800201 09/1211995 Tin (8n) 41 = mg/kg 
E57988oo5 5798800501 b 09/14/1996 Tin (8n) 1.3 J mglkg 
E57988006 5798800601 09/14/1996 Tin (8n) 2.7 J mglkg 
E57988oo1 5798B00101 09/1211995 Vanadium 7.1 mglkg 
E5798BOO2 5798800201 09/1211995 Vanadium 13.5 = mg/kg 
E57988oo3 5798800301 09/1211995 Vanadium 8.9 = mg/kg 
E5798BOO4 5798800401 09/1211995 Vanadium 3.0 J mg/kg 
E57988oo5 579S8oo501 b 09/14/1996 Vanadium 2.6 J mg/kg 
E57988006 5798800601 09114/1996 Vanadium 16.6 = mg/kg 
E57988oo1 5798800101 0911211995 Zinc 33.2 = mg/kg 
E57988oo2 5798800201 0911211995 Zinc 901 = mg/kg 
E57988oo3 5798800301 09/1211995 Zinc 67.3 = mg/kg 
E57988004 5798800401 09/1211995 Zinc 6.8 = mg/kg 
E57988oo5 5798800501 b 09/14/1996 Zinc 9.8 = mglkg 
E57988006 5798800601 09/14/1996 Zinc 66 = mg/kg 



Appendix A-2 
Consitituents detected In Subsurface Soils 

"",,~~ Charleston Naval Complex, AOC 579, Zone E 

STATION SAMPLE DATE COL CHEM NAME RESULT QUALIFIER UNIT 

E5798B006 5798800602 09/14/1996 2-Melhylnaphlhalene 0.084 J mglkg 

E57988001 5798800102 09/1211995 Aluminum 5380 = mg/kg 

E57988002 5798800202 09/1211995 Aluminum 8130 = mg/kg 
E57988003 5798800302 09/1211995 Aluminum 1510 = mg/kg 
E57988004 5798800402 09/1211995 Aluminum 4690 = mglkg 
E57988005 57988oo502b 09/14/1996 Aluminum 9640 = mglkg 

E57988006 5798800602 09/1411996 Aluminum 14900 = mg/kg 
E5798BOOI 5798800102 09/1211995 Anlimony 1.1 J mg/kg 
E57988002 5798800202 09/1211995 Antimony 0.65 J mg/kg 
E57988001 5798800102 09/1211995 Arsenic 3.2 = mg/kg 
E57988002 5798800202 09/1211995 Arsenic 10.7 = mglkg 
E57988oo3 5798800302 09/1211995 Arsenic 0.62 J mglkg 
E5798BOO4 5798800402 09/1211995 Arsenic 0.680 J mg/kg 
E5798B005 57988oo502b 09/14/1996 Arsenic 7.200 = mg/kg 
E5798B006 5798800602 09/14/1996 Arsenic 42.7 = mglkg 
E57988001 5798800102 09/1211995 Barium 24.6 = mglkg 
E5798B002 5798800202 09/1211995 8arium 82.6 = mg/kg 
E57988003 5798800302 09/1211995 Barium 17.1 J mg/kg 
E57988004 5798800402 09/1211995 Barium 25.8 = mg/kg 
E57988005 5798800502b 09/1411996 Barium 47.8 = mglkg 
E57988006 5798800602 09/14/1996 Barium 38.1 = mglkg 
E57988oo2 5798800202 09/1211995 8enzo(a)Anlhracene 0.071 J mglkg 
E57988oo2 5798800202 09/1211995 Benzo(a)Pyrene 0.067 J mglkg 
E5798BOO6 5798800602 09/14/1996 Benzo( a)pyrene 0.051 J mglkg 
E5798BOO2 5798B00202 09/1211995 8enzo(b)Fluoranthene 0.16 J mglkg 
E57988006 5798800602 09/1411996 8enzo(b)Fluoranthene 0.052 J mg/kg 
E57988002 5798800202 09/1211995 Benzo(g,h,i)Perylene 0.052 J mglkg 
E5798B002 5798800202 09/1211995 Benzo(k)Fluoranlhene 0.1 J mglkg 
E5798BOOI 5798800102 09/1211995 Benzoic acid 0.062 J mglkg 
E57988001 5798800102 09/1211995 8eryllium 0.6 J mg/kg 
E57988002 5798800202 09/1211995 8eryllium 0.84 J mg/kg 
E57988003 5798B00302 09/1211995 8eryllium 0.18 J mglkg 
E57988004 5798800402 09/1211995 Beryllium 0.42 J mglkg 
E5798B005 5798B00502b 09/14/1996 Beryllium 0.96 = mglkg 
E57988006 5798800602 09/14/1996 Beryllium 1.0 = mglkg 
E57988oo2 5798800202 09/1211995 Cadmium 0.14 J mg/kg 
E57988oo1 5798800102 09/1211995 Calcium 971 = mg/kg 
E57988002 5798B00202 09/1211995 Calcium 1920 = mg/kg 
E57988oo3 5798B00302 09/1211995 Calcium 242 J mglkg 
E57988004 5798800402 09/1211995 Calcium 339 J mglkg 
E57988oo5 5798800502b 09/14/1996 Calcium 6350 = mglkg 
E57988006 5798800602 09/14/1996 Calcium 3510 = mg/kg 
E57988001 5798800102 09/1211995 Chromium, Total 4.6 = mglkg 
E57988002 5798800202 09/1211995 Chromium, Tolal 10.7 = mglkg 
E57988003 5798800302 09/1211995 Chromium, Tolal 1.8 = mg/kg 
E5798BOO4 5798800402 09/1211995 Chromium, Tolal 2.6 = mglkg 
E57988oo5 5798B00502b 09/14/1996 Chromium, Tolal 11.5 J mg/kg 
E57988006 5798800602 09/1411996 Chromium, Tolal 23.9 J mg/kg 
E57988002 5798800202 09/1211995 Chrysene 0.26 J mg/kg 
E57988006 5798B00602 09/14/1996 Chrysene 0.059 J mg/kg 



Appendix A-2 
Consitltuents detected in Subsurface Soils 

Charleston Naval Complex, AOC 579, Zone E 

STATION SAMPLE DATE COL CHEM NAME RESULT QUALIFIER UNIT 

E579S6001 579S600102 09/1211995 Cobalt 1.2 J mg/kg 

E579S6oo2 5795600202 09/1211995 Cobalt 1.600 J mglkg 

E5795B004 5795600402 09/1211995 Cobalt 4.0 J mglkg 

E579SBOO5 57956oo502b 09/1411996 Cobalt 2.6 J mglkg 

E5795B006 5795600602 09/14/1996 Cobalt 4.5 J mglkg 

E5795B001 5795600102 09/1211995 Copper 3.1 = mglkg 

E5795BOO2 5795600202 09/1211995 Copper 20.5 = mglkg 

E5795BOO3 579S600302 09/1211995 Copper 0.7 = mglkg 

E5795B004 5795600402 09/1211995 Copper 0.79 J mglkg 

E579S6OO5 5795600502b 09/14/1996 Copper 4.9 = mglkg 

E5795B006 5795600602 09/14/1996 Copper 37.1 = mglkg 

E57956oo2 579S6OO202 09/1211995 Flouranthene 0.72 = mglkg 

E57956OO5 57956oo502b 09/1411996 Flouranthene 0.063 J mglkg 

E579SB006 5795600602 09/1411996 Flouranthene 0.072 J mg/kg 

E5795B002 5795600202 09/1211995 Indeno(1,2,3-c,d)pyrene 0.045 J mglkg 

E5795B001 5795600102 09/1211995 Iron 3740 = mglkg 

E57956002 5795600202 09/1211995 Iron 4320 = mglkg 

E5795B003 5795600302 09/1211995 Iron 1530 = mglkg 

E57956004 5795600402 09/1211995 Iron 2210 = mglkg 

E57956005 5795B00502b 09/1411996 Iron 8860 = mglkg 

E57956006 5795600602 09/1411996 Iron 19800 = mglkg 

E57956OO1 5795600102 09/1211995 Lead 15.1 = mg/kg 

E5795B002 579S600202 09/1211995 Lead 44.8 = mg/kg 

E57956003 5795600302 09/1211995 Lead 1.8 = mg/kg 

E57956004 5795600402 09/1211995 Lead 1.5 = mglkg 

E57956005 57956oo502b 09/14/1996 Lead 16.3 = mg/kg 

E57956006 5795600602 09/1411996 Lead 40.5 = mglkg 

E57956oo1 5795600102 09/1211995 Magnesium 213 J mglkg 

E57956002 5795600202 09/1211995 Magnesium 339 J mglkg 

E57956003 5795600302 09/1211995 Magnesium 69.1 J mglkg 

E57956004 5795600402 09/1211995 Magnesium 164 J mglkg 

E57956OO5 57956oo502b 09/14/1996 Magnesium 852 = mglkg 

E57956006 5795600602 09/1411996 Magnesium 1970 = mglkg 

E57956oo1 5795600102 09/1211995 Manganese 36.7 = mglkg 

E57956002 5795600202 09/1211995 Manganese 113 = mglkg 

E5795BOO3 5795600302 09/1211995 Manganese 19.9 = mglkg 

E57956oo4 5795600402 09/1211995 Manganese 15.6 = mglkg 

E57956005 57956oo502b 09/14/1996 Manganese 143 = mglkg 

E57956006 5795600602 09/1411996 Manganese 426 = mglkg 

E5795B002 5795600202 09/1211995 Mercury 0.13 = mglkg 

E57956004 5795600402 09/1211995 Mercury 0.14 = mglkg 

E57956005 57956oo502b 09/14/1996 Mercury 0.07 = mglkg 

E57956006 5795600602 09/14/1996 Mercury 0.31 = mglkg 

E5795B006 5795600602 09/1411996 Naphthalene 0.063 J mglkg 

E57956OO1 5795600102 09/1211995 Nickel 2.3 J mglkg 

E57956002 5795600202 09/1211995 Nickel 4.0 J mglkg 

E57956003 5795600302 09/1211995 Nickel 0.86 J mglkg 

E57956oo4 5795600402 09/1211995 Nickel 4.2 J mglkg 

E57956005 57956OO502b 09/1411996 Nickel 4.8 J mglkg 

E57956006 5795600602 09/1411996 Nickel 8.0 = mglkg 



Appendix A-2 
ConsitHuents detected in Subsurface Soils 
Charleston Naval Complex, AOC 579, Zone E 

E579SB006 579SB00602 09/1411996 Phenanthrene 
E579SB005 579SB00502b 09/1411996 Potassium 
E579SB006 579SB00602 09/1411996 Potassium 
E579SB002 579SB00202 09/1211995 Pyrene 
E579SB005 579SBOO502b 09/14/1996 Pyrene 
E579SBOO6 579SB00602 09/14/1996 Pyrene 
E579SB005 579SBOO502b 09/14/1996 Selenium 
E579SB006 579SB00602 09/14/1996 Selenium 
E579SB001 579SB00102 09/1211995 Sodium 
E579SB002 579SB00202 09/1211995 Sodium 
E579SB003 579SB00302 09/1211995 Sodium 
E579SBOO4 579SB00402 09/1211995 Sodium 
E579SB005 579SB00502b 09/1411996 Sodium 
E579SB006 579SB00602 09/14/1996 Sodium 
E579SB005 579SB00502b 09/14/1996 Tin (Sn) 
E579SB006 579SB00602 09/1411996 Tin (Sn) 
E579SB001 579SB00102 09/1211995 Vanadium 
E579SB002 579SB00202 09/1211995 Vanadium 
E579SBOO3 579SB00302 09/1211995 Vanadium 
E579SBOO4 579SB00402 09/1211995 Vanadium 
E579SB005 579SB00502b 09/14/1996 Vanadium 
E579SBOO6 579SB00602 09/14/1996 Vanadium 
E579SB001 579SB00102 09/1211995 Zinc 
E579SB002 579SB00202 09/1211995 Zinc 
E579SB003 579SB00302 09/1211995 Zinc 
E579SBOO4 579SB00402 09/1211995 Zinc 
E579SB005 579SB00502b 09/14/1996 Zinc 
E579SBOO6 579SB00602 09/1411996 Zinc 

0.058 J mg/kg 
559 J mg/kg 
1150 = mg/kg 
0.6 = mglkg 

0.067 J mglkg 
0.067 J mglkg 
0.87 = mglkg 
0.65 J mglkg 
73.7 J mglkg 
72.6 J mglkg 
63 J mglkg 

86.4 J mgikg 
267 J mglkg 
277 J mglkg 
0.84 J mgikg 

2.200 J mgikg 
6.6 = mglkg 
6.0 = mglkg 
2.1 J mglkg 
3.2 J mglkg 
15.2 = mglkg 
40.5 = mglkg 
9.0 = mglkg 

91.1 = mgikg 
3.0 = mgikg 
3.9 = mgikg 
14.3 = mgikg 
86.9 = mg/kg 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 

Complex - Zone E 

TO: 

FROM: 

DATE: 

Kris Garcia/CH2M HILL/ ATL 

Herb Kelly /CH2M HILL/GNA 

March 6, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 

the samples collected on January 11, 2002, at AOC 579 in Zone E. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 

within each subsection that follows. This data was validated for compliance with the 

analytical method requirements. This process also included a review of the data to assess 

the accuracy, precision, and completeness based upon procedures described in the guidance 

documents such as the Environmental Protection Agency (EPA) National Functional 

Guidelines for Inorganic Data Review (EPA 1994). Quality assurance/ quality control (QA/QC) 

summary forms and data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 

Carolina, for the analysis of selected metals following SW-846 6010/7000 Series 

methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 

flag, which consisted of a single- or double-letter code that indicated a possible problem 

with the data. The qualifying flags originated during the data review and validation 

processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 

secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 

data. The secondary qualifiers are presented and defined below. 

Attachment 11ists the changes in data qualifiers, due to the validation process. 



DATA aUAlIlY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 
Ul Estimated. The analyte was present but the reported value may not be accurate or precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[Ul] Detection limit estimated. The analyte was analyzed for but qualified as not detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code Definition 
2S Second Source 
BL Blank 
BD 
BS 
CC 
DL 
FD 
HT 
m 
IC 
IS 
LD 
LR 
MD 
MS 
OT 

Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's ~ J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 

PD Pesticide Degradation 
PS Post Spike 
RE Re-extraction/Re-analysis 
SD Serial Dilution 
SS Spiked Surrogate 
TN Tune 

2 



Table 1 • Chemical Analytical Methods - Field and Quality Control Samples 

FIELDQC 

CODE 

I:;AJMP'_" TYPE CODE 

- Equipmenl Blank 
- Field Duplicate 
. Matrix Spike 
" Matrix Spike duplicate 

I 

54450004 

54450003 

54450002 

1200133296 

1200133295 

SD 1200133262 

SD 1200133846 

MS 1200133261 

1200133845 

3 

SD 3 5 

MS 3 5 

N 3 5 

N a 

FD a 

N 3 5 

N a 

N 3 5 

SD a 

MS a 

N a 

SD 

SD 

MS 

MS 

EB 

X 

X 

X X X 

x x X 

x x X 

X X X 

x x X 

X X X 

x x 

x x 

x x X 

X X 

X 

X X 

X 

X X X 



Inorganic Parameters 
Quality Control Review 
The following list represents the QA/ QC measures that are typically reviewed during the data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blank/ continuing calibration blank and equipment blank samples were provided for this project. Blank samples 
enable the reviewer to determine if an analyte may be attributed to sampling or 
laboratory procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• PrelPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable of producing acceptable quantitative data for the target analyte list to be measured. 
• Continuing Calibration Verification - This one-point, mid··range parameter establishes that the initial calibration is still valid by checking the performance of the instrument on 

a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not Significant physical or chemical interferences exist due to the sample 
matrix. 

4 



DATA QUAliTY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Equipment Blank Contamination: Metals 
Charleston Naval Complex, Zone E, AOC 579, Charleston, SC 

SOG Lab Sample Sample 10 
10 

54450 CCB 

CCB 

Sample 
Type 

Parameter 

CCB Antimony 

CCB Arsenic 

Lab Units Flag Concentrations 
Result 

5.41 f.l9IL 

4.36 f.l9IL 

<1.35 mglKg 

<1.09 mglKg 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

The results qualified due to blank contamination are listed in Attachment 1. 

Recoveries! Relative Percent Differences (RPDs) - MSIMSD 

All Matrix Spike (MS) and Matrix Spike Duplicate (MSD) recoveries, and relative percent 
differences (RPDs) were within acceptable quality control limits, except as noted in Table 3 
below. 

TABLE 3 
MSIMSD Recoveries and RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone E, AOC 579, Charleston, SC 

SDG Sample Parameter Recovery 

54450 5795B00701 1 #1 Antimony 42.2"/40.1' 

54450 5795B009021 #5 Mercury 174"/426.8" 

" - out of control limits 

Recovery RPO Associated 
Limits RPO Limits Samples Flag 

80-120 all Detects - J; Non-
Detects-UJ 

80-120 41" 35 all Detects - J; Non-
Detects-UJ 
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DATA QUAUTY EVAlUATION SUMMARY 

Field Duplicate Samples 
The Relative Percent Differences (RPDs) for Arsenic and Mercury in the Native/Field 
Duplicate Sample set 54450-#5/54450-#6, were outside acceptable QC limits. Flags are not typically applied to results based upon Duplicate RPD values only, but in conjunction with other QC parameters. In addition, non-homogeneity in soil Irultrices is often the reason for poor precision between the native sample and it's field duplicate. No flags were applied to the results based upon the Field Duplicate RPD results. 

Rejected Data 
No data was rejected for this sampling event. 

Conclusion 
A review of the analytical data submitted regarding the investigation of site AOC 579 in Zone E at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as discussed above. However, the validation review demonstrated that the analytical systems were generally in control and the data 
results can be used in the decision making process. 

6 
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Certificate of Analysis 

Compal1Y: CH2M Hill 
A.dtJre~!l : JOII S. W. Williston Road 

Gainesville. Flotida 32614 

Conlac::t: Mr. Herb Kelly 

Project: Ch .. 1.,ton Naval Shipyard 

Client Sa/Uple ID; 579SB00701 
Sample 10: 
Matti" 
Collect Date: 
Receive Date: 
Collector; 
Moisture: 

Parameter QualIn.. 

M ...... ry ADoIysis Ftile"" 

1471 Cr,ld Vdp<" Hg in Sc)lid 

Mercury 
Mob!. "aoly!ll. ... JCI' Ftderal 

3050/001(} Ar.ff'nic Ft<kml 
Antimony 
A.rsenic 

Result 

2.86 

3.63 
149 

. ...-Ie fuU ... lDg I'r.p Methods .. iOt<e por1_ 
M.thod De<crlpUOII 

SW846 30508 846 3050BS PRIlP 

SW8467411A EPA 7471A MctCury!'rep Soil 

Th. roUo..mg " ... lytk31 M.thods w .... performed 

Mtlhod n.scrlpiion 
SW8467471A 

2 SW846 3050B160101'1 

Notes~ 

The Qualifier .• in this report are defined as follows; 

.. [ndit:ates the .analyte is a sU11OgatE: compound. 

< AClval re.,.iI i. less than amount reported 

> A"'\Ual result i. greater than antount reported 

54450001 
Soil 
II-JAN-02 
1l-1AN-02 
Client 
15.9% 

DL 

0.0465 

0.547 
0.316 

B Analyle fQund in tbe sample as well as the associated blank. 

E Concentration exceeds instrurneln calibration range 

RL 

0.102 

12.0 
2.00 

"nalysl 

FDG 

AlU> 

Report Oat<; January IS. 2002 

Page of 2 

Proiect; CH2MOO400 
CHent 10: CH2M006 

m[<lkg 10 Jl2 01117102 1111 130262 

mgfiq! 2 HSC 0111 tw.! 0653 130031 

hlgfiq! 2 

Dat. 11me Prop 9oI1e" 

01/15102 1100 130030 

01116/02 1415 130261 

-'Dalysl Comments 

J Indicate. an esUmated value. The result Was greateJ thlltl the detection Iimi~ bvt Ie ... titan the reporting limit. 

U Indi""tes the cutnpound was analyzed for but not detected .bove the detection limit 

Ul IJneet11lin identifi""lion for gamma spt(troscopy. 

X Lab-specific qualifier - mu.t be fWly desctibed in case narrative and data summary package 

The above sample is reponed on a dry weigbt basi. uccpt when: prohibited by the ... lytit21 pro<edure. 
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Certificate of Analysis 

Comptlny: CH2M Hill 
... dd .... : ~(JII S.W. Wit1i$lt)l1 Rood 

Oail1C$ .... lIIc. florid" 32614 

Contact: Mr. Herb Kelly 
Repon Date: Ja""OI)' 18. 2002 

Project: Charlc,lon N.y.1 Shipyard Pogo .1 2 

elieht SlIlIIple 10: 579SBOO702 
Sample 10: 5<1450002 
Matti., Soil 

Ptoie<t: CHlMOO400 
Client llJ: 0i2MOO6 

Collect Dal<:: 1I-li\N-02 
RC(cive Date: I1-JAN-02 Collector: Client 
Moisture: 36.2% 

Par8lrndtr Qualffiet Result Dl. RL IJnlts DF A •• /1StDllIe TI .... Satch Mdhod 

Mm:ul')' "....,. Fed .... 1 
7471 Culd Vopt1r flll iff Sulid 
Morcw-y 

Mdal. A •• 1ysi!l-ICP Federal 
.J05OKiJlO Ar.tf"lIu: Ftfirytr/ 
Antit110lly 
ArsetlK: 

0.631 

1.52 
27.4 

Th. Mlowlng Prep Methods " .... penonned 
Method Dts<r1ptIOJl 

SW846 3050B 846 305011S PR\!I' 
SW8461411A !;PA 1411A Mct<:ury Prep S.1I 

The fol ..... lng " ... I,tital Methods " .... performed 

0.0068 0.100 

0.721 12.0 
0,417 2.00 

Analyst 

1'00 
ARD 

mgikg 1m 01117102 1035 130262 

mgikg 2 HSC 01116102 0139 130031 
mg/kg 2 

Dlote Time PropS •• '" 

01115102 1100 130030 
01116102 1415 130261 

Method lJeotrlpUon Analyst C ......... t. 

I 

2 

N()te.~: 

SW8461471A 
SW846 3050ll!60IOB 

The Qualifier.< in tltis report ate defined as follow. : 

•• Indicate. tho .n.lyle is a surrogate compoUhd. 
< Actual re,ult i. less than "",ount reporled 
> "cto,1 result I. greater thah am"unt repurted 
B An.lyle fOllnd in the sample as well a. the associ.ted blank. 
F. Cuncenttati"" exceed. ins\l'llment calibratioh range 
J Indi .. te. an .. thnlted value. The result wa.. greater than the detection limit but Ie .. than the reporting limit. 
U Indicato:s the compound .. as analyud for but not detected above the detection limit 
lJl Uncertain identification for gamma .pecttusCOflY. 
X lab-specific qua lifter - must he fully de .. ribcd in cas. narrative and d.t. summary plICkage 

The above .ample i, reported on • dry weight busi. except whe .. prohibitod by Ihe analytical ptOCOdure. 

{'\T /0' ::JOJ.-I:..J 

2 
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Cumpany: CH2M Hill 
Add .. ,.: JOII S.W. Williston Rood 

O~inc,vit1c. t:llorida 32614 

Conta<t: 
Pro.jecl: 

Mr. Herb Kelly 
Chlltleston Naval sbipyard 

Client Samplo \D: 
SamplelD: 
Matrix: 
Collect Date' 
Receive Date: 
Collector: 
Moisture: 

Certificate of Analysis 

5795800801 
54450003 
Soil 
II-JAN-02 
II-JAN-02 
Clien' 
10.5% 

IteportOate: January J 8, 2002 

poge or 2 

Proiect CH2MOO4OO 
Client ID: CH2M006 

Parameter QuaM.r Resu11 ilL UlIlts DF AlI8lystDa.. 1'IIIl. Bold! Method 

M0rctU'1 ADaly." Fedenol 
7471 C.nld Vapm"III{ il1 Sf,lid 
lIl"",u,), 

MOI ... lt.nalytOl .. ICP 1' ...... 1 
.fO.';(J/6QIO Ar.~ni.t: F«rlt'ntl 
Antimony 
AtlJct'ic 

7.65 

6.11 
71.6 

Thf followbtg Prep M.,huds ..... performed 

0.466 

0504 
0.291 

1.03 m!\fkg 100 lJ2 01/17/02 1113 130262 

12.0 mgikg 2 HSC 01/161020145 130031 
2.00 mgikg 2 

>leth"" Description ADalyst Dote Time Prep Batch 

SW84630508 846 3050BS PREP 
SW8467471A BPfl7471A Mer<tl.y 1""1' Soil 

Th. (oll"';.g Aaalylkal Mothoclo "fre pod_eel 
Melh"" U-ription 

SW846 7471A 
2 SW846 30508/60 lOB 

Noles: 
The QualiHcts in this report are defined as follows: 

•• lI1dicates the analyte is a surrogate compound. 
< Actu.1 ",.ult is less than amount repottcd 
> Actual result is greater Ihan amount reported 
B Analyle found in the sample as well as the .. uociated blank. 
S Concentration exceeds instrument calibration range: 

FOG 01115102 1100 130030 
ARlJ 01/16102 1415 1:10261 

Anaiyot Commeols 

J Indicates an ••• mated value. The ...suit was gr •• ler than the dete<1ion limit, but less than the reporting limit. 
U Indicates the compound was analyzed fOt but not detected above the deleCtion limil 
UI Uncertain identification for gamma .pc<:tI'Oseopy. 
X Lab-specific Qualifier - must he fully described in case n.mlti.e and data summary package 

The above sample is IqlOrled on a dry weight basis cxccplwh ... prohibited by ,h. o.olytkol procedure. 
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Certificate of Analysis 

Company; CH2M Hill 
Addrt~ .. : 3011 S.W, WiJlilih.,n Road 

Gainesvilh:. Plorida 3261~ 

Contact: 10k Hom Kelly 
Report Date: January 18_ 2001 

Project: Charl.ston Naval Shipyard Page <lr 2 

Clienl Sample 10, 5795800802 
Santple ID, 54450004 

Ptoiecc CH2MOO400 
ClienlID: Clt2MOO6 

Malti" Soil 
Collect Date: 1I-1AN-02 
Receive Date: JI-JAN-02 
Collector, Client 
Moistute: 9.78% 

P'~ltr Qualln .. R<S1IIt DL RL Units Dr ~te n.n. Bat.b Method 
Mercury AnOllp;lo F<d .... 1 

7471 c(,ld 'IapfJr liN in Solid 
MCf'(ury 

Metals A ... I,......ICP ..... ..-011 
305()Itj(JtoAT.~'nic F~d~l't).t 

Ahtimooy 
Arsct1ic 

u 

0.0429 

0,0858 
3.27 

The foil_big Ptop Methods ...... pert.,1Iled 
Method DtGcrlpUon 

SW846 3050B 846 3OS0llS PREP 

SW846 7471" IiPA 7471 A Mel<Ury Ptet> Soil 

0.00454 0.100 

0.510 12.0 
0.295 2.00 

Analyst 

FOG 
ARD 

mglkg 1 lJ2 01/17102 1039 1;0262 .8 2 HSC OIIlt5102 0751 130031 
mglk~ 2 

Dale time PnpBatdl 

01115/02 1100 \30030 

01116102 1415 130261 

nelOlluwlng Au_lyti.al Methods ..... pertorlll'" 
Method ~ripUon . Analyst Comm ..... 
1 SW846 7471 A 
2 SW846 3050B/6010B 

Note." 
The Qualifi.,.. in this report ..... defm'" II. follow. : 

•• Indic.tes the analyte is a surrogate compound. 
<: Actual result is les. than amount reported 
" Actual result is greater than amount .... porl<d 
8 Analyte found in the sample as well as tlte associated blank. 
E Concentration cJtceed$ instrument calibration range 
J Indicates an estimated value. The resull was greater than the detection limit. but les.. tltllll the reporting limit. 
U Indicates the compoUnd wu analyzed for but not detected above the detection limil 
UI Uncertain identification for gamma spa;troscopy. 
X tab-specifIC qUlllifier - must be fully described in case narrative IIlId data summary package 

the aho .. sample is reported on a dry weight basis .'''1>1 wh ... prohibited by Ihe aoalyticol ~. 
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Company: 
Addrcs~ : 

Cunlacl: 

J'rlJject: 

CH2M Hill 
JOII S.W. Willi",," koad 
Gainesville. f:lorioo 32614 

Mr. lIem K..lly 

Chatk:~ton Naval Shipylltd 

Client Sample 10: 
Sample 10: 
Matri~: 
Collect Date: 
Receive Date: 
Collector: 
Moistun:: 

Certificate of Analysis 

579SBOO901 
54450005 
Soil 
II·JAN·W 
lI·JAN-02 
Client 
11.5% 

RepoT1 Oate: January 18.2002 

of 2 

Proiect CH2MOO400 
Client 10: CH2MOOO 

' .... III.t... Quallflor Ro$u't RL DF AlIaIystDot. Time O.1<h M ...... d 

Me .... ..,. ,\",,1";' F..t ... 1 

7471 f'lJId Vtrlldr 11K in SI)/i(i 
M~rcuf) 19.2 1.02 2.25 mglk8 200 JJ2 01/17102 1114 130262 

M.IAI. A ... lysls-Ier F .... "" 
.k?50!tXJIQAr.f4'niC: "'('d~nfl 
Antimony 
At,;CtlK 

1.13 
9.56 

The 1001 ...... g Prep M.th .... , ...... performtd 
let/1od DescrIption 

oW84630SOB 

SW8467411" 

846 30508S PREP 
EPA 7471A l\I"",ury Prep SuH 

Tho following A ... lytie.1 Methods " .... pertormed 
Methcod Des<ripliOD 

SW8467471A 

2 SW846 3OSOBl60IOB 

Notes: 
The Qu.lifiers in thi' report are defined as follows: 

.* Indicates the analytc is ~ surroga'e f;Otnpound. 
<; Ac~ual re.ult i. Ie .. than amoun' reported 
> Actual re.ult i. gte."'t than amount reported 
B Analy'" found in the sample as well as the associated blank. 
E COl1(;cntraric:m ex.cceds instrument calibration range 

0.525 
0.304 

12.0 ~ 2 lise 01116102 0157 130031 
2.00 mg/kg 2 

An.1yst Doll: TImt ....... B •• .,j, 

FDG 01/15102 1100 130030 

A1\O 01116/02 1415 IJ0261 

Analylll C""' .... n .. 

J Indicat .. an estimated value. The result was greater than the detection limit. bIIt I ... than lhe ",porting limit. 
U Indicate. the compound .. as an.lyted for but nol detected above the detec::tioolimil 
UI Uncertain identification rot gamma spectroscopy. 
X Lab ... pecific qualifier. mu.t be rully described in ca..e narrative ond data summary package 

The above sampl. is reported on a dry weight basi. ""copt wh"'" p<Qhibited by the anatyti«1 """,«lure. 
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Certificate of Analysis 

Company: CItlM Hill 
Add",,,, : 3011 S.W. WilH"on Road 

Gai"""Yill •. Florida 32614 
R.eporl Date: Jan."Y 18.2002 

Cuntacl: Mr. Herb Kelly 
Projecl: Charle.ton Naval Shipyard ~ of 2 

Client Sample ID: 579C800901 
S.m~lelD: 544501J06 
Matm: Soil 

.Proj.ct: CH2MOO400 
Clienl ill: CH2MOO6 

Collect Date: Il·JAN-02 
Receive Date: l\-JAN-02 
Collector: Client 
Moisture: 10.2% 

"'al'Sllme~t QwoIir .... R .... lt DL RL Uall$ Df AmIl~te 11IIIe Bakb Method 

MOh:llty AmI.,." federaJ 
7471 ("<lId Vo""r II, in Solid 
Me .. ury 

Molak A ... Iysb-ICP PedoraJ 

.JO:'i(l/(J()JO Ant~"/r: Fedeml 
An,;mony 
Arr.enic 

J 

1.70 

1.90 
3m 

The followlDg Prep Methods ...... porronned 

0.0452 

0.498 
0.288 

0.100 ",gIkg 10 IJ2 01117102 1116 /30262 

12.0 "'gikg 2 HSC 01116102 0803 13OO~1 
2.00 mgikg 2 

Mot/tod lles<:ription AnalySt Oat. 11IlIo \'n!p Batdl 

SW846 ~5OB 846 305085 PR.EP 
SW846 7471A EPA 1471A Mercury Prep Soil 

Tbe foIIowtng An.lytic.1 M.thod. were pttfonned 
Method Des<:tipiloo 
1 SW8467471A 

2 SW84630508I60IOB 

Notes: 
The Qualifiers in Ihis report are detioed a$ folluw. : 

•• Indicate, the .. alyle i. a surrogate compound. 
< AClual result i,I ... than .tttuI'"t reported 
> AClual tesult is grealer than amounl reporled 
B A .. ,ylc found in the sample as well as the .... oel.,ed blank. 
E Cuncentration e'lceeds instrument calibration range 

FOG 01115102 1100 130030 

ARD 01116102 1415 130261 

AlllIlyst Commenl$ 

J Indicalel; an estima!cd value. the result was greatet than the detection Iitni~ but less than the reporting limit 
U Indicates the compound was analyzed for but "ut detected above the detection limit 
UI Uncertain identification fot gamma spec!tuscopy. 
X tab-specific qualiflel • must he fully descrihed In case narrative and da ... sutrunary package 

The .bove sample i. reported on a dty weight bas;s •• ccpt w ...... prohibited ht tho aoalYlie.1 proccd"re. 
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Company: CH2M Hill 
Address: 3011 S.W. Willi,ton Rnsd 

(jalnesvillc. F'lorid..'I 32614 

Cuntact; 

Proj«:', 
MT. Httb Kelly 

Charleston Novol ShipyOlJ'd 

Client Sample 1\): 
Sam~I.ID' 
Matrix: 
Collect 001£: 
R""ei.e Date: 
Collcc(Qt: 
Moistute: 

Certificate of Analysis 

579SBOO902 
54450007 
Soil 
11·JAN·OZ 
lJ·1AN·OZ 
Client 
37.7% 

Rtp<>~ 0010' January 18.2002 

Page of 2 

Project: CH2MOO400 
Client 10; CH2MOO6 

Pa,"""e. Qualll' ... Rtiult DL RI. Units DF AnalystDate Time Saleh Metbod 

Mercury Analysis Federal 

7471 Cold Vapor Hg i. $t~id 
Mctt..-uty 0.477 0.00616 0.100 mgikg 1112 01l17i1J2 t045 130262 

MetaL. AnaI, .... ICP Fodera • 
. m.~O!601O Anf!nic Ftdtml 
Antimony 
Arsenic 

u 0.4;4 
22.1 

, foll .... inI Prep Melbods ...... p.d ......... 
.thod I)osctiption 

SW8463050B 

SW846 7471A 
846 305085 PREP 
~PA 7471A Mercury Prep 50;1 

Th. f,dlowlng ADalytlcol MeIb"!!s:were performed 
Molhod IJoJtrIpUoD 

1 5W8461471A 

2 SW846 J0508160108 

Notc.IIIo: 
Th. Qualiner. in this report are defined a. follows : 

•• IndiClltes the analyt. i. a surrogate compound. 
< Actual result i. le.< than amount tcported 
,. Actual result is greater than atnoUht reported 
B An.lyle found in the sample as well as the .. sociated blank. 
E Cnncentration exceeds instrument calibration tange 

0.692 12.0 mgikg 2 HSC 01116102 0809 130031 
0.400 2.00 mglkg 2 

Analyst Date nm. 'repBatc:h 

FOG 01115102 1100 130030 
ARD 0.,16102 1415 130261 

A ... lystC._ .... 

J Indic .... an .. liltUlted value. the result was gteater than the detection limit. but less than the n:porting limit. 
U Indicates the compound was analyzed for but not detected above the detection limit 
In U"<.~ain identification fot gamma spectroscopy. 
X Lah's",,<ific qualifier. mU.t be fully described in cu. narrative and data .umm8\)' package 

Th. above sample is reported on a dry weight basi. except whe", pmblbiled by .he .nalytioal procedllJ'C. 
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CH2M Hill 
3011 S.W. Williston lIoad 
(jai~vil1c. Florida 32614 

Certificate of Analysis 

Report Dote; January 18.2002 
CUtltlltt: 

Proie<:t 
Mr. Herb Kelly 
Charleston N •• "I ShlWstd 

Client Sample !D: 
S.mpleID; 
Matri",: 
Culle<t Date: 
Reo.ive Date: 
Collector: 
Moisture: 

5798801001 
54450008 
Soil 
1I-1AN-02 
II-JAN-02 
Client 
11.2% 

of 

!>roi"':t: CH2MOO4OO 
Client ID: CH2MOO6 

Parameter QuaJlr.er Itesult DL Unlill D'- AnalyJtJ)ole Tinar Baldi Method 
Mol." A .. ly .... ICP '-odn 

.JO.~(1IrXJJO At,'l:tnk Ftl/tml 
Arsenif; 

lb. fullowlng I'rtp Methods ..... petit",,,od 
Method n..ttIpUoa 

SW84630508 846 JOSOBS PREP 

178 

The rouow;"g Analytl<oJ Mothod. were perrOl'llltd 
Method Destriptlo" 

SW8463050B/60108 

Nol." 
The Qualifiers in this "'port are defined ... follows: 

H Indicates the ,",slyte i$ a surrogate compound. 
<: AClual result is less tIIan amount reponod 
> Actual "",ult i. greater than amount reported 
B An.lyte found in the sample as well as the ... <ociall:d blank. 
10 Cuncontratlnn exeee<i. Jns\t\lment calibration tange 

0.2'14 2.00 

Analyst 

FOG 

mgikg 

u.t. 
01l15J02 

2 HSC 0II161U2 0815 130031 

11me I'rtp Baldi 

1100 130030 

J Indicates an estimated value. The result was greall:t lhan the detection limit. but less than the reporting limit. 
U Indkates tile compound was ... Irud for but not detccll:d above the delection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specirlC qualifier - must be rutty described in calle nanativeano data summary pac:kage 

The above Simple 1$ reported on a dry weight basis c.cept ",here "",hi,",,,, by the .nalyticol prnc:cdure. 
This data report has t-u preP'lred and reviewed in .«oroanee with General ilngineering Labontturies, Inc. 
stand.rd uperadng procedu ..... l'lease direct any questions to your Project MaMger, Gina Anderson. 

Reviewed by 



C<>mpony' CH2M Hill 
Addros., 3011 S.W. WIIII".n Road 

GainesyjJh:. f-ll;1tida 32614 

Conlac;l; 

I'rojel;t! 

Mr. Horb Kelly 

Cho" .. I"" N •• AI Shipyard 

Client Sample 10, 
S.m~lelO: 
Matrix: 
CoII«t Date: 
Receive Date: 
Collector: 

Certificate of Analysis 

579EBOO7Ml 
54452001 
Water 
ll-JAN-02 
ll-JAN·02 
Client 

R<P<»\ Dille: January 18.2002 

P"8C of 2 

Proiect: C1t2MOO4OO 
Client m: CltZM006 

Parameter Qua1Iner R .. uJt DL RL DF Ad'~ Time Baldi Melbod 

Merctl,), II.nalyids Fed .... 1 
7470 (old V.".' 11, Liq.id 
Mercury U 0.00944 

Metals An.~ICP Federal 

.W05/6lJ/fJ ""I!nic }-"deral 
Anlimony U 0.868 
Arsenic lJ ·1,12 

.e mIl.wlng Prep Met ...... w ... perI'ormed 
"1IItthod Deotrlptlon 

SW846 7470A 
SW846 .lOOSA 

EPA 7470A Mercury Prep Uquid 
ICP·TRACE SW846 300511. 

The following Analytkol Melh<>ds Wete perI'ormed 
Method Dts<:ripIIOD 

I SW846 747011. 
2 SWS46 3OOSl60IOB 

Notes: 
nle Qualifiers in this report are detinet' as fol1ows : 

U Indicates th: analyte is a surrogate compound. 
< Actual result is I ••• than amount topOrled 
> Actual rcsult is greater than amount reported 
II AnalYle found in the sample as well as the associ.1ed blank. 
E Concenttation c~ceeds instrument calibration range 

0.073 0.200 ugiL J JJ2 01116102 1145 130260 

3.80 60.0 u[tiL HSC 01116102 0416 1.lOO23 
4.51 10.0 uWl-

Analyst \)lilt .1'lmt PrePlbtob 

ARD 01115102 1800 130259 
BCDI 01l14r02 1407 130022 

AnaiystCo_ 

J Indicate. an estirn.1ed value. The result "'as veate. than the detection limit, but Ie .. than the reporting limit. 
U Jndi""le. the compound was analyzed for but not detected above the detection limit 
UI Uncel1,in identification for gamma spectroscopy. 
X Lab-speoifie qualifier - must be fully described in ease tw'I'a\ive and data summary package 

The above .ample i, reported on an "os received" basis. 
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